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(57) Abstract: Synchronization 
method of an UPnP (Universal Plug 
and Play)-based home network is 
disclosed to automatically transfer 
information of a CP (Control Point) 
to a different CP. By switching 
a role of the CP or generating 
a virtual UPnP device through 
the CP, information among plural 
CPs according to user's roaming 
can be automatically transferred 
or exchanged, guaranteeing a 
continuity of an operation. Thus, 
time for constructing a system can 
be reduced and user's convenience 
is maximized. 
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SYNCHRONIZATION METHOD OF UPnP-BASED HOME NETWORK 

TECHNICAL FIELD 

The present invention relates to a home network, and in particular 
5 to a synchronization method of a UPnP (universal plug and play)-based 
home network according to roaming. 



BACKGROUND ART 

Recently, with the development of information technologies, not 
10 only a PC (personal computer) but also various IT products such as a 
digital television receiver, a PDA and a game board, etc. can be connected 
to a network as home network devices, and accordingly a home network 
comes into the spotlight. 

In the home network, by connecting home network devices in a 
15 house with a topology, the home network devices own data commonly, and 
a user can perform broadband communication through them. In more detail, 
a home network in a narrow sense means wire and wireless network 
equipment connecting home network devices in a house, and a home 
network in a broad sense includes a middle wear or a service, etc. for 
20 integrating/controlling/operating home network devices mutually besides 
wire and wireless network equipment themselves. 

In particular, in order to integrate/control/operate home network 
devices mutually, a UPnP (universal plug and play) comes to the front 
presently. The UPnP is a common protocol for making several home 
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network devices having different standard specifications interface mutually. 
In more detail, by expanding network devices such as various home 
appliances, a network printer and an Internet gateway to a network on the 
basis of Internet standard technologies such as a TCP/IP, a HTTP and a 

5 XML, the UPnP makes the network devices perform networking mutually. 

The UPnP can be implemented on the basis of a standard defined 
by a UPnP forum (http://www.UPnP.org) according to a UPnP device 
architecture 1 .0 distributed by Microsoft Company. The UPnP forum is an 
assembly performing a leading role in establishing of UPNP device and 

10 service standards and consists of six working groups. 

In the meantime, among the working groups, an A/V (audio/video) 
working group consists of a control point (hereinafter, it is called a CP) as a 
UPnP device, a media server and a media renderer according to a UPnP 
AV architecture. 

15 Figure 1 is a block diagram illustrating a construction of a general 

UPnP AV architecture. 

As depicted in Figure 1 , in a present UPnP AV architecture 1 .0 
standard, the UPnP AV structure includes a CP 110; a media server 120 
for storing useful contents in a home network; and a media renderer 130 
20 as a UPnP device for rendering the contents through the home network. 

The present UPnP AV architecture 1.0 standard presents a 
construction method for constructing the CP 110, the media server 120 and 
the media renderer 130 as each construction part; and a combo type 

method for constructing a CP 110 in the media server 120 or the media 

2 
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Tenderer 130. 

According to the construction, in a construction of a home network, 
a personal computer, a notebook PC and a TV, etc. having a user interface 
can be constructed as the CP 110. 
5 And, it is also possible to construct plural devices as the CP 110. 

For example, when there is a home network construction including 
a CP (TV), a media server (a UPnP device having a data storage assembly 
such as a notebook PC or an audio player, etc.) in a living room and there 
is another CP (TV2) is installed in a bedroom, operation on the basis of the 
10 UPnP AV standard will be described. 

First, when a user listening to the music in a living room roams to a 
bedroom, the user cuts connection to the media server 120 and the media 
Tenderer 130 by using the CP 110 placed in the living room while roaming 
to the bedroom. 

15 Afterward, the user searches all AV UPnP devices in another CP 

(TV2) in the bedroom, obtains information from the media server 120 and 
the media renderer 130 and listens to that music again. 

In more detail, in the conventional art, in order to proceed a task 
performed by the user in one place in another place, the task has to be 

20 stopped, and the user has to obtain information from the media server and 
media renderer by searching AV UPnP devices again. Accordingly, time 
delay caused by reconstructing the UPNP devices through the information 
may occur, and continuity of the task may not be secured. 



3 
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TECHNICAL GIST OF THE PESENT INVENTION 

In order to solve the above-mentioned problems, a synchronization 
method of a UPnP (universal plug and play)-based home network capable 
of transmitting information of a CP to another CP in a different place 
5 automatically by implementing the CP as a UPnP device will be provided. 

In a UPnP-based network system performing a roaming function by 
including at least two CPs, one of the CPs is implemented as a controllable 
UPnP device. 

10 BRIEF DESCRIPTION OF DRAWINGS 

The accompanying drawings, which are included to provide a 
further understanding of the invention and are incorporated in and 
constitute a part of this specification, illustrate embodiments of the 
invention and together with the description serve to explain the principles 
15 of the invention. 

In the drawings: 

Figure 1 is a block diagram illustrating a construction of a general 

UPnP AV architecture; 

Figure 2 is an exemplary view illustrating a Device Description 

20 XML file in accordance with an embodiment of the present invention; 

Figure 3 is an exemplary view illustrating a XML file of a media 

server in accordance with an embodiment of the present invention; 

Figure 4 is an exemplary view illustrating a XML file of a media 

Tenderer in accordance with an embodiment of the present invention; 

4 
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Figure 5 is a flow chart illustrating roaming states in accordance 
with an embodiment of the present invention; and 

Figure 6 is a flow chart illustrating roaming operations in 
accordance with an embodiment of the present invention. 

5 

DETAILED DESCRIPTION OF THE INVENTION 

In order to describe a technical construction clearly, as an example, 
an AV architecture will be described in an embodiment of the present 
invention. 

10 The UPnP AV architecture in accordance with the embodiment of 

the present invention includes a CP 110, a media server 120 and a media 

renderer 1 30 same with a construction in Figure 1 . 

In order to play a music file, the CP 110 manages-adjusts an 

operation of the media server 120 and the media renderer 130 as UPnP 
15 devices according to a user's command (play, stop, seek, record, pause) 

and proceeds following procedures according to a standard. 

1) Searching all UPnP AV devices by using a SSDP (simple 
service discovery protocol) as a UPnP standard protocol, collecting all AV 
devices on a home network, namely, lists of the media server 120 and the 

20 media renderer 130 and storing them in a database are performed. 

2) Obtaining a position of a request content is performed by using 
a BrowseQ command or a search() command of a CDS (contents directory 
service) of the media server 120. 

Herein, meta data information of contents objects, a transfer 
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protocol in a <res></res> tag and transport information such as data format, 
etc. are obtained from the media server 120. 

Herein, the CP 110 obtains meta data (result, number returned, 
total matches, updatelD). 
5 3) Through a Getprotocollnfo() command of a Connection Manager 

of the media Tenderer 130, protocol/format list information, namely, protocol, 
network, content format and additional Info, etc. are obtained. 

For example, there are http-get, *, Mine-type. 

Herein, * is a symbol used in an unnecessary case, it is because 
10 all devices supporting http is parts of a network using the same IP. 

Herein, the CP 110 obtains information such as protocol, network 

and content format. 

4) AVT instance ID information is obtained through 
PrepareforConnection() of a Connection Manager of the media server 120, 
15 and Rendering Control Service:: instance ID information is obtained 
through PrepareforConnection() of a Connection Manager of the media 
renderer 130. 

Herein, the CP 1 1 0 obtains AVT instance ID and RCS instance ID. 
In more detail, obtaining information through the above-mentioned 
20 four steps are essential procedures which have to be performed although a 
CP is changed. 

Accordingly, information requested by the CP 110 is information 

about the media server 120 and the media renderer 130, the CP 110 

matches an appropriate protocol with a format by collecting and storing 

6 
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information. 

Accordingly, with the basic procedures, a roaming operation 
according to a user's roaming will be described with reference to 
accompanying Figures 2-6. 
5 Figure 2 is an exemplary view illustrating a XML (extensible 

markup language) file of an improved Device Description. 

Figure 3 is an exemplary view illustrating a XML file of the media 
server 120. In more detail, when the CP 110 instructs a Command : 
Browse("2", "BrowseDirectChildren", "*", 0, 2, "+dc:title"), a file is stored in 

10 the CP 110. 

Figure 4 is an exemplary view illustrating a XML file of the media 
Tenderer 130. In more detail, when the CP 110 instructs the Connection 
Manager of the media renderer 130 to perform a Command : 
GetProtocollnfoO command, a file is stored in the CP 110. 
15 Figure 5 is a flow chart illustrating roaming states. 

Figure 6 is an operational flow chart in roaming. 
First, when the user listening to the music by using the CP1 610 
(as shown at step S1 in Figure 5) roams to the bedroom, the user presses 
a roaming key with a remote controller, etc. Herein, the remote controller 
20 can be constructed to have a Korean, English, figures and special 
characters, etc. input function and have a voice recognition function. 

Afterward, the state is changed into a stop & roaming state (as 
shown at step S6 in Figure 5), the CP1 610 is role-switched into a UPnP 

device or generates an imaginary UPnP device by a multitask function. 

7 
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In the present standard, because contents about plural CPs and 
detecting a CP mutually are not described, the role-switch is performed. 

Accordingly, when the CP is role-switched into the UPnP device, it 
is the same state when the UPnP device is initially connected to the 
5 network. In more detail, when the CP is role-switched into the UPnP device, 
an advertisement message in which it is connected to the network is 
always sent. 

In the standard, the CP1 has to send an advertisement message at 
an interval of 30 minutes. However, in the role-switch into the UPnP device 

10 by the CP according to the user's roaming, 30 minutes are merely for 
informing connection, it is not appropriate for roaming. Accordingly, in the 
embodiment of the present invention, it is implemented an advertisement 
message is sent at an interval of 15 seconds. 

In addition, the information to be sent includes a UPnP Device 

15 Description URL at a location item in a SSDP (simple service discovery 
protocol) header and further includes roaming information (described in a 
box in Figure 2). 

A role switch tag in Figure 2 indicates a present roaming state, and 
it is displayed as ON when roaming is proceeded. 
20 According to that, when the user turns-ON power of a CP2 71 0, the 

CP2 710 searches a roaming tab in a Device Description and grasps a 
roaming state of the present UPnP device. 

In addition, in the XML storing format of the MediaServer.xml in the 

Roaminglnfolist tag of the CP1 610, as depicted in Figure 3, information 

8 
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(result, numberreturned, totalMatches, updatelD) obtained by performing a 
browse() function are stroed. 

And, as depicted in Figure 4, the MediaRenderer.xml stores four 
information (protocol, Network, Content Format, additionallnfo) as a XML 
5 format. 

In addition, Matchinglnfo, protocol and data format mutually 
matched in the CP1 610 are stored, the Matchinglnfo is constructed so as 
to be dependent. 

Accordingly, when the user operating the media server 610 and the 
10 media renderer 630 on the basis of the CP1 610 roams and tums-ON the 
CP2 710, the CP2 710 observes a multicast address and a port by the 
standard. 

Afterward, the CP1 610 role-switched into the UPnP device is 
contacted to the network, it is inputted to a control cache, namely, a device 
15 list. 

Afterward, the CP2 710 checks a <role-switch> tag of a Description 
Device Description as shown in Figure 2, when a present role-switch state 
is ON, it is judged the CP1 610 is role-switched into the UPnP. 

Afterward, the CP2 710 checks a <roaminglnfolist>, obtains 
20 information from the media server 120 and the media renderer 130 and 
stores them. 

In addition, the CP2 710 stores matching information of the media 

server 620 and the media renderer 630 and ITEM information in which the 

user listens or watches at now as a XML format so as to be dependent. 

9 
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Accordingly, after checking the information of the media Tenderer 
720 in the living room, when they are the same protocol and data format 
with those of the media Tenderer 630 of the CP1 610, although the user 
roams from the living room to the bedroom, the user can use the same 
5 contents promptly. 

When the protocol and the data format of the media renderer 720 
are not same with those of the media renderer 630 (matching information 
is not coincided with each other), the CP2 710 is re-operated by re- 
matching with information obtained from the media server according to 
10 information of the media renderer 720 in the bedroom. 

In addition, when the user presses a roaming complete key after 
roaming, role-switch is performed as <role switch> OFF </role switch> in 
the Device Description. 

According to that, the CP1 610 periodically checks a state of the 
15 role switch tag, when the tag is switched into OFF, the CP1 610 role- 
switched into the UPnP device is role-switched again into the CP. 

As described-above, when the user performing a certain operation 
in the living room inputs a roaming key with the remote controller, etc. while 
roaming to the bedroom, the CP1 610 is role-switched into the UPnP 
20 device or generates an imaginary UPnP device, and presently constructed- 
media server and media renderer information are broadcast to the network. 
Afterward, when the user turns-ON power of the CP2 710, the CP2 710 
obtains the information of the CP1 610 from the network and re-performs 

the operation performed in the living room. 

10 
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As described-above, in the present invention, by transmitting 
information between CPs automatically according to roaming of the user, it 
is possible to secure continuity of the operation and reduce system 
construction time, and accordingly it is convenient for the user. 

5 

INDUSTRIAL APPLICABILITY 

In the present invention, when a user performing a certain 
operation roams from a place to another place, by transmitting information 
of a CP automatically to another CP, it is possible to secure continuity of 
10 the operation and reduce time required for constructing another UPnP 
device. The present invention can be used for not only AV CPs (control 
point) but also CPs of other working groups. 



11 
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ClAIM S 

1. In a network system based on a UPnP (universal plug and 
play) performing a roaming function by including at least two CPs (control 

5 point), wherein a synchronization method of a UPnP-based home network 
implements a UPnP device controllable by using one of the CPs. 

2. The method of claim 1, wherein the CP performs a CP 
function and a UPnP device function simultaneously by generating an 

10 imaginary UPnP device. 

3. The method of claim 1, wherein a UPnP device is 
generated by role-switching the CP. 

15 4. The method of claim 3, wherein information about the CP 

before role-switching is transmitted through an advertisement message of 
the UPnP device. 

5. The method of claim 4, wherein the advertisement 
20 message includes roaming state information of the UPnP device. 

6. The method of claim 1, wherein the CP is constructed to 
be role-switched into a UPnP device by corresponding to a key input of a 
user according to roaming. 

12 
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7. The method of claim 6, wherein the key input includes 
Korean, English, figures and special characters input function and a voice 
recognition function. 

5 

8. The method of claim 1 , wherein the CP classifies whether 
a message is an advertisement message of a UPnP device or a roaming 
message according to role-switch of a CP by checking a roaming state in 
Device Description, information of a media server and a media renderer 

10 and a presently user selecting item, 

9. The method of claim 1, wherein the CP transmits a 
roaming message periodically for a certain time less than time 
recommended by a standard and is constructed to be role-switched again 

15 into a CP. 

10. The method of claim 1, wherein the synchronization 
method further includes: 

turning-on power of a CP to be used by a user after roaming; 
20 storing information of a media server and a media renderer by 

checking a present roaming state through the CP; and 

judging correspondence of protocols and data formats of the media 
renderer before/after role-switch and finishing the operation. 



13 
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11. The method of claim 10, wherein the operation is finished 
when the protocols and the data formats are corresponded, when the 
protocols and the data formats are not corresponded, the operation is 
finished after matching-corresponding the media server and the media 

5 Tenderer. 

12. In a UPnP (universal plug and play)-based home network 
system including a CP (control point), a media server and a media 
renderer, wherein the CP performs a UPnP standard roaming function by 

10 being role-switched into a UPnP device. 

13. The method of claim 12, wherein the CP is role-switched 
into a UPnP device by corresponding to a key input according to user's 
roaming. 

15 

14. The method of claim 12, wherein the CP transmits CP 
information before role-switch by using an advertisement message of a 
SSDP (simple service discovery protocol) of a UPnP device. 

20 15. The method of claim 12, wherein the CP is constructed to 

provide a roaming state in a Device Description; provide information of the 

media server and the media Tenderer; provide an item presently selected 

by the user; and classify whether a message is an advertisement message 

of a UPnP device or a roaming message according to role-switch of the CP. 

14 
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16. The method of claim 15, wherein the CP transmits a 
roaming message periodically for a certain time less than time 
recommended by a standard and is constructed to be role-switched again 

5 into a CP. 

17. In a UPnP (universal plug and play)-based home network 
system including a CP (control point), a media server and a media 
Tenderer, the CP simultaneously performs a CP function and a UPnP 

10 device function by generating an imaginary UPnP device. 

18. The method of claim 17, wherein the CP is constructed to 
be role-switched into the UPnP device by corresponding to a key input 
according to a user's roaming. 

15 

19. The method of claim 17, wherein the CP transmits CP 
information before role-switch by using an advertisement message of a 
SSDP (simple service discovery protocol) of the UPnP device. 

20 20. The method of claim 1 7, wherein the CP classifies whether 

a message is an advertisement message of a UPnP device or a roaming 

message according to role-switch of a CP by transmitting information such 

as a roaming state in Device Description, information of a media server 

and a media Tenderer and a presently user selecting item periodically for a 

15 
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certain time less than time recommended by a standard. 
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FIG. 1 
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FIG. 2 



<?xml version="1 .0 U ?> 

<root xmlns= fl urn:schemas-upnp-org:device-1 -0 n > 
<specVersion> 

<major>K/major> 

<minor>0</minor> 
</specVersion> 

<URLBase>http://1 92.1 68.0.4:5431 </URLBase> 
<device> 

<deviceType>urn:schemas-upnp-org:device:tvdevice:l</deviceType> 
<friendlyName>UPnP Television Emulator</friendlyName> 
<manufacturer>TV Manufacturer Name</manufacturer> 
<manufacturerURL>http://vvww.manufacturer.com</manufact^ 
<modelDescription>UPnP Television Device Emulator 1 .0</modelDescription> 
<m odelNam e>TVEm ulator</m odelNam e> 
<modelNumber>1 .0</modelNumber> 

<modelURI>http://wvw.manufacturerxom/WEmulator/</modelU 
<serialNumber>1 23456789001 </serialNumber> 
<UDN>uuid:Upnp-WEmulator-1 JM 234567890001 </UDN> 
<UPC>123456789</UPC> 



<role switch> ON </ role switch> 
<roaminglnfolist> 

<MediaSerer>/ MediaServer.xml </Media Server> 
<MediaRenderer>/MediaRenderer.xm I </MediaRenderer> 
<Matchinginf o>/ Matching .xm K/Matchinginf o> 
<Currentinf o>/Currentinf o.xm I </Currentinf o> 
</roaminglnfolist> 



<serviceList> 
<service> 

<serviceType>urn:schemas"-upnp-org:service:tvcontrol:1</serviceType> 
<serviceld>urn:upnp-org:serviceld:tvcontrolK/serviceld> 
<controlURL>/upnp/control/tvcontrolK/controlURL> 
<eventSubURL>/upnp/event/tvcontrolK/eventSubURL> 
<SCPDURL>/tVcontrolSCPD.xml</SCPDURL> 
<service> 
</serviceUst> 

<presentationURL>/tvdevicepres.html</presentationURL> 
</device> 
</root> 
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FIG. 3 



<DIDL-I_ite xmlns:dc="http://purl.org/dc/elements/1 .1/" 

xmlns:upnp="um:schemas-upnp-org:metadata-1-0/upnp/" 
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"> 
<item id=V parentlD="3" restricted= D false B > 
<dc:title>Chloe Dancer</dc:title> 
<dc:creator>Mother Love Bone</dc:creator> 
<upnp:class>object.item .audioltem .musicTrack</upnp:class> 
<res protocollnfo="http:*:audio/x-ms-wma:*" size="200000"> 
http://1 0.0.0.1 /getcontent.asp?id="6 B 

</res> 

</item> 

<item id="8" parentlD= B 3".restricted= B false B > 
<dc:title>Drown</dc:title> 
<dc:creator>Smashing Pumpkins</dc:creator> 
<upnp:class>object.item .audioltem .musicTrack</upnp:class> 
<res protocollnfo=°http:*:audio/x-ms-wma:*" size="140000"> 
http://1 0.0.0.1 /getcontent.asp?id="8" 

</res> 

</DIDL-Lite> 
<numberReturned> 3 </ numberReturned> 

< totalMatches> 4 </ totalMatches> 

< updatelD> 18 </updatelD> 
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FIG. 4 



<protocol> http </protocol> 
<network> * </network> 
<type> audio/m3u </type> 
<additonallnfo>*</additinallnfo> 



<protocol> http </protocol> 
<network> * </network> 
<type> audio/wma </type> 
<additionallnfo>*</additionallnfo> 



<protocol> http </protocol> 
<network> * </network> 
<type> audio/m3u </type> 
<additionallnfo>*</additionallnfo> 



<protocol> http </protocol> 
<network> * </network> 
<type> audio/wma </type> 
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